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FR009–1 MOX Approach

DOE acknowledges the commentor’s opposition to the MOX approach.  DOE
has identified as its preferred alternative the hybrid approach.  Pursuing both
immobilization and MOX fuel fabrication provides the United States important
insurance against potential disadvantages of implementing either approach
by itself.  The hybrid approach also provides the best opportunity for
U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.

While it is true that some of the estimates in the SPD Draft EIS have increased
as noted by the commentor, other estimates have decreased such as the
number of workers required to operate the MOX facility and the worker dose
estimate.  While some estimates have increased, none of the increases are
expected to result in major environmental impacts to the public during normal
operations at any of the candidate sites as shown in Section 2.18 and Chapter 4
of  Volume I.

On the basis of public comments received on the SPD Draft EIS, and the
analysis performed as part of the MOX procurement, DOE has included
plutonium polishing as a component of the MOX facility to ensure adequate
impurity removal from the plutonium dioxide.  Appendix N was deleted from
the SPD Final EIS, and the impacts discussed therein were added to the
impacts sections presented for the MOX facility in Chapter 4 of Volume I.
Section 2.18.3 was also revised to include the impacts associated with
plutonium polishing.

Section 4.28 was revised to discuss the potential environmental impacts of
operating Catawba, McGuire, and North Anna, the reactors that would use
the MOX fuel.  These reactors were selected in part because their operational
lives would not have to be extended to support the surplus plutonium
disposition program.

As described in Sections 2.18.3 and 4.28.2.8, additional spent fuel would be
produced by using MOX fuel instead of LEU fuel in domestic, commercial
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reactors.  However, spent fuel management at the proposed reactor sites is
not expected to change dramatically due to the substitution of MOX
assemblies for some of the LEU assemblies.

As discussed in Section 4.28.2.4, the radiation dose to the population in the
vicinity of the proposed reactor sites is not expected to change from normal
operation of the reactors with a partial MOX fuel core instead of a full LEU
fuel core.  The commentor states that DOE “underestimated maximum radiation
dose to people near reactors” but it is impossible to determine how this was
derived.  The Storage and Disposition PEIS presented information on a
generic reactor but this is not directly comparable to the specific reactor
information presented in this SPD EIS.
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FR008–1 Alternatives

DOE acknowledges the commentor’s concern regarding the storage of
plutonium pits at Pantex.  DOE is committed to the safe, secure storage of pits
and is evaluating options for upgrades to Pantex Zone 4 facilities to address
plutonium storage requirements.  DOE has addressed some of the commentor’s
concerns in an environmental review concerning the repackaging of Pantex
pits into a more robust container.  This evaluation is documented in the
Supplement Analysis for: Final Environmental Impact Statement for the
Continued Operation of the Pantex Plant and Associated Storage of Nuclear
Weapon Components—AL–R8 Sealed Insert Container (August 1998).  This
document is on the MD Web site at http://www.doe-md.com.  Based on this
supplement analysis, the decision was made to repackage pits at Pantex into
the AL–R8 sealed insert container and to discontinue plans to repackage pits
into the AT–400A container.

Worker exposure estimates attributable to the decision to repackage pits in
AL–R8 sealed insert containers were incorporated in the revised Section 2.18
and Appendix L.5.1.

The issues raised in this comment relate to pit storage decisions made in the
Storage and Disposition PEIS and the Final Environmental Impact
Statement for the Continued Operation of the Pantex Plant and Associated
Storage of Nuclear Weapon Components (DOE/EIS-0225, November 1996).
DOE is considering leaving the repackaged surplus pits in Zone 4 at Pantex
for long-term storage.  An appropriate environmental review will be conducted
when the specific proposal for this change has been developed; addressing,
for example, whether additional magazines need to be air-conditioned.  The
analysis in this SPD EIS assumes that the surplus pits are stored in Zone 12
in accordance with the ROD for the Storage and Disposition PEIS.



S
urplus P

lutonium
 D

isposition F
inal E

nvironm
ental Im

pact S
ta

tem
ent

4
–

2
3

4

FR008

STAND OF AMARILLO , INC.
DON MONIAK
PAGE 2 OF 2

1

2

FR008–2 Human Health Risk

There would be reduced doses to Pantex workers involved with repackaging
pits for shipment to other sites if the pit conversion facility were located at
Pantex.  There may be some overall advantage in terms of human health risk
if the pit conversion facility is collocated with the other surplus plutonium
disposition facilities.  The SPD EIS presents a conservative estimate of the
worker dose associated with operating these facilities.  DOE is committed to
reducing any human health risks at its sites to ALARA levels.  The surplus
plutonium disposition facilities would be designed, constructed, and operated
to achieve these goals.

Pits were shipped from RFETS to Pantex to support activities DOE felt were
necessary at RFETS.  The MOX approach is a reasonable alternative because
it is an effective way to accomplish the goal of the surplus plutonium
disposition program.  Converting the surplus plutonium into MOX fuel and
using it in domestic, commercial reactors would reduce the threat of nuclear
weapons proliferation worldwide by conducting disposition of surplus
plutonium in the United States in an environmentally safe and timely manner.
Section 4.28 was revised to discuss the potential environmental impacts of
operating the reactors that would use the MOX fuel, should the decision be
made to proceed with the hybrid approach.  Pursuing both immobilization
and MOX fuel fabrication provides the United States important insurance
against potential disadvantages of implementing either approach by itself.
The hybrid approach also provides the best opportunity for U.S. leadership
in working with Russia to implement similar options for reducing Russia’s
excess plutonium in parallel.  Further, it sends the strongest possible signal to
the world of U.S. determination to reduce stockpiles of surplus plutonium as
quickly as possible and in a manner that would make it technically difficult to
use the plutonium in nuclear weapons again.
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FR006–1 MOX Approach

The major difference between weapons-grade plutonium and reactor-grade
plutonium (i.e., plutonium recovered from spent nuclear fuel) is the level of
plutonium 239.  The level of plutonium 239 is lower in reactor grade plutonium.
DOE recognizes that European MOX programs use different enrichment
levels.  However, European enrichment levels are more tied to programmatic
needs and not to specific limits on plutonium 239.  The plutonium 239 levels
being proposed in this EIS may be higher than those in Europe but are still
considered safe.  If any specific safety limits or restrictions are required, they
would be identified by NRC during the license amendment process.

FR006–2 MOX Approach

The plutonium dioxide feed to the MOX facility would be calcined,
oxalate-derived material that would have morphology identical to that of the
oxide used successfully in Europe to make MOX fuel.

Fuel fabrication R&D at LANL was sponsored in order to fabricate test fuel
for irradiation in the Advanced Test Reactor at INEEL.  Fuel for the first
irradiation test was fabricated successfully.  The second irradiation test was
canceled based on technical input from DCS, the team that was selected to
fabricate MOX fuel and irradiate it.  Fuel R&D continues at LANL because
further developing a domestic MOX fuel fabrication capability is useful to
DOE for lead assembly fabrication and for other programmatic purposes,
especially related to characterizing the feed powder from the pit
conversion facility.

The difficulties encountered with fabrication of MOX test fuel at LANL are
due neither to the lack of MOX fuel fabrication capability at LANL nor to
generic technical difficulties associated with weapons-grade plutonium.  These
difficulties have been determined to be primarily due to switching the uranium
oxide used in the MOX test fuel.  LANL had successfully fabricated MOX
test fuel for the first irradiation test using an uranium oxide commercially
supplied by CAMECO.  To begin fabrication of the MOX test fuel for the
second irradiation test, uranium oxide from the ammonium uranyl carbonate
process was used and it proved to be a problem.
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FR006–3 MOX Approach

Section 4.30.3 was added to this SPD EIS to evaluate the environmental
impacts of converting depleted uranium hexafluoride to depleted uranium
dioxide using a commercially available dry conversion process.  As described
in the Initial Data Report in Response to the SPD EIS Data Call for the UO

2

Supply (ORNL/TM-13466, November 1997), dry conversion is a proven
technology for uranium dioxide production that is currently available at four
domestic commercial fuel production facilities.  The dry conversion process
is a more efficient process than the ammonium diuranate wet conversion
process and as indicated by the commentor, the wet process has proven to
be more problematic in ongoing experiments at LANL.

FR006–4 Alternatives

Off-specification MOX fuel pellets would not normally be sent to the
immobilization facility.  As described in Section 2.4.3.2, MOX fuel pellets that
do not meet specifications would be recycled in the MOX process line.
Section 4.30 discusses the incremental impacts that would be expected if
plutonium originally designated for MOX fuel (such as rejected MOX fuel)
had to be immobilized instead.
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